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I, Dr Andrew Gorringe, do hereby declare and state as follows: 

I am currently employed at Health Protection Agency, Porton Down, 
Salisbury, Wiltshire, UK, SP4 0JG, as a Scientific Leader. I am also an 
inventor on the present application (US 10/575,070). 

I have been actively undertaking research in the technical field of 
meningococcal disease vaccines for over 18 years, I am responsible for 
several projects concerned with vaccines against meningococcal disease, 
including vaccines based on Neisseria outer membrane vesicles. A copy of 
my c,v. is attached showing further details of my academic and research 
experience. 

I am familiar with the prosecution history of US 10/575,070 and have read the 
Office Action dated 1 September 2009. 
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In this Declaration, f confirm that the specification as filed describes outer 
membrane vesicles (OMVs) of N. meningitidis, AA gonorrhoeae or N. 
faotamica that have a reduced content of Neisseria Opa protein that binds 
human CEACAM1, 

I also confirm that based on the teaching in the specification and the common 
general knowledge of a skilled person at the filing date of the application, it 
would be a matter of routine for a skilled person to prepare the recited OMVs 
having a reduced content of Neisseria Opa protein that binds human 
CEACAM1. 

Description of OMVs having a reduced content of Neisseria Opa protein 
that binds human C E AC AM1 1 

The specification as filed provides numerous disclosures of OMVs from N. 
meningitidis, N. gonorrhoeae or AA lactamica that have a reduced content of 
Neisseria Opa protein that binds human CEACAM1, 

I refer in this regard to page 3, lines 7-21 , and to page 4, lines 1-5 and 11-13 
- these passages confirm that the OMVs of the invention are from Neisseria 
that are either (i) selected to be substantially free of Opa that binds 
CEACAM1, or (ii) modified (eg. by mutation) so as to be substantially free of 
Opa that binds CEACAM1 , 

Page 5, lines 20-21 , and page 10, lines 31-32 also describe OMVs of the 
invention having a reduced content of (or being free of/ lacking) Opa protein 
that binds human CEACAM1, 

By way of example, as discussed on page 4, lines 15-17 t the Opa content of 
the OMVs may be reduced by at least a factor of 10, as compared with the 
Opa content of OMVs from 'normal 1 Neisseria. This passage also confirms 
that a conventional 'benchmark* for the Opa content of normal Neisseria is the 
Opa content of OMVs from N. meningitidis strain K454. 
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Page 4, tines 18-19 (and page 8, lines 13-17) discusses suitable maximum 
levels of Opa in the OMVs of the invention. For example, in a specific 
embodiment, the Opa content in the OMVs of the invention represents 0.5% 
or less by weight of the total protein content of the OMVs. 

As mentioned above, the specification also describes Neisseria OMVs that 
comprise Opa that does not bind CEACAM1. Non-hCEACAM1 -reactive Opa 
proteins may occur naturally in some Neisseria strains, or may be produced 
by recombinant Neisseria strains that express a mutated Opa gene, 

I refer in this regard to the passages in the specification as filed on page 4 t 
lines 21-23; page 5, lines 21-29; page 6, lines 12-25; and page 12, lines 10- 
20. 

As confirmed in the specification on page 6, lines 27-30, and page 12, lines 
12-15, Neisseria species are generally amenable to genetic modification, 
Furthermore, as the entire N. meningitidis and N. gonorrhoeae genome 
sequences were available prior to the present application, the information 
required to generate a Neisseria mutant was part of the common general 
knowledge of a skilled person at the filing date. Suitable conventional genetic 
engineering techniques are described on pages 6-7 of the specification. 

I also refer to the Examples of the specification {as illustrated in the Figures), 
which confirm that the human CEACAM1 -reactive Opa content is reduced in 
the OMVs of the invention, as compared with the human CEACAM1 -reactive 
Opa content of 'normal* Neisseria OMVs. 

In this regard, Example 1 of the specification describes experiments using 
human T cells (ie. expressing human CEACAM1), OMVs obtained from N. 
meningitidis and N. lactamica, and OMVs obtained from a number of N 
gonorrhoeae strains expressing different Opa variant proteins. The variant N. 
gonorrhoeae strains include strain N302 (Opa -ve), strain N303 (expresses 
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Opa 5 o, which is specific for the receptor HSPG) and strain N309 (expresses 
Opa 5 2> which is specific for human CEACAM1). 

The results are illustrated in Figures 1-5. 

Figure 1 shows scanning electron micrograph images of OMVs from At 
meningitidis (Fig 1A) and At factamica (Fig 1B). 

Figure 2A of the specification shows an immunoblot using an Opa-specific 
antibody that recognises all Opa proteins. Opa protein was identified in the A/, 
meningitidis OMVs, and in the OMVs from Opa-containing At gonorrhoeae 
strains (illustrated by black bands), but Opa protein was not detected in OMVs 
the Opa -ve At gonorrhoeae strain N303, or in OMVs from A/, factamica. 

Figure 2B shows the results of an ELISA assay quantifying interactions 
between Neisseria! OMVs and soluble human CEACAM1. Relative binding 
was calculated based upon mean values for wells incubated with At 
meningitidis OMVs (100% binding) versus negative control wells with no 
OMVs (0%). in each instance, the error bars indicate the standard deviations 
based upon these values from the three replicate wells. OMVs containing 
Opa protein that binds human CEACAM1 would be expected to show higher 
relative binding than OMVs that do not contain (or have reduced levels of) 
Opa protein that binds human CEACAM1. 

The results in Figure 2B demonstrate binding between human CEACAM1 and 
the A/, meningitidis OMVs. Human CEACAM1 also binds to At gonorrhoeae 
OMVs comprising Opa 5 2. 

However, only background levels of binding are shown for the At factamica 
OMVs, the At gonorrhoeae OMVs comprising non-CEACAM1 -reactive Opa 5 o, 
and the At gonorrhoeae OMVs that are Opa -ve. Jn this type of assay, some 
non-specific background binding is expected, in the region of 20-30%. I 
confirm that the level of binding shown for these OMVs is within the 
confidence intervals of the negative controls . 
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Figure 2C provides further confirmation that human T cells (ie, expressing 
human CEACAM1) bind OMVs comprising hCEACAMI -reactive Opa 5 2, but do 
not bind OMVs comprising non-hCEACAM1 -reactive Opaso, or OMVs that are 
Opa -ve. 

Thus, the results presented in Figure 2A, 2B and 2C confirm that OMVs from 
Opa -ve N. gonorrhoeae, OMVs from N. gonorrhoeae variants expressing 
non-CEACAM1 -reactive Opa 5 o, and OMVs from N. lactamica bind 
hCEACAMI at merely background levels as compared with the hCEACAMI - 
binding ability of OMVs from 'normal' N. meningitidis and N. gonorrhoeae that 
express hCEACAMI -reactive Opa protein. 

Figure 3 of the specification illustrates the proliferation of human T cells (ie. 
expressing human CEACAM1) in response to Neisseria OMVs in the 
presence of various cytokine stimuli. 

Statistically significant differences in T ceil proliferation were seen in the 
presence v, absence of OMVs comprising hCEACAMI -reactive Opa. In this 
regard, proliferation of stimulated T cells was significantly inhibited in the 
presence of OMVs from normal N. meningitidis and in the presence of OMVs 
from A/, gonorrhoeae that express hCEACAMI -reactive Opa 5 2 protein. The 
observed inhibition of T eel! proliferation was significantly reduced in the 
presence of OMVs from N, iactamica or OMVs from M gonorrhoeae strains 
lacking Opa, or containing Opa that does not bind to hCEACAMI . 

The results presented in Figure 3 confirm that eliminating (or reducing the 
content of) hCEACAMI -reactive Opa protein from Neisseria OMVs 
statistically significantly reduces the inhibition of T cell proliferation that is 
seen in response to 'normal' Neisseria OMVs comprising hCEACAMI- 
reactive Opa protein. 

The results illustrated in Figure 3 are further confirmed by Figure 4, which 
demonstrates immunosuppression in response to hCEACAMI -reactive Opa 
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protein (as evidenced by reduced expression of the human T cell activation 
marker CD69). Exposure to hCEACAMI -reactive OMVs consistently reduced 
the proportion of activated T cells expressing CD69 (as compared with 
exposure to hCEACAM 1 -non-reactive OMVs). 

I would also mention that the Figures of the specification have since been 
published in the accompanying publication by Lee et a/., 2007 (see Figures 1- 
3 of Lee etai and discussion thereof on pages 4451-4453). 

Examples 2 and 3 of the specification describe conventional techniques 
suitable for preparing mutant Neisseria that do not comprise (or have a 
reduced level of) hCEACAMI -reactive Opa protein. A suitable conventional 
technique for preparing Opa -ve mutant Neisseria is described in Example 4 
of the specification. Example 6 of the specification also describes suitable 
routine techniques for screening and generating non-hCEACAM1 -reactive 
Opa variants. 

I therefore confirm that the specification as filed provides a clear and complete 
written description of the OMV compositions recited in the pending claims, 
which have a reduced level of hCEACAMI -reactive Opa protein. 

Feasibility of making and using OMVs having a reduced content of 
Neisseria Opa protein that binds human CEACAM1 

I confirm that a skilled person reading US 10/575,070 as filed would face no 
'undue burden' in preparing and using the OMVs recited in the claims. 

In this regard, the Examiner is incorrect to allege that Neisseria express a 
Vast array 1 of Opa variants. 

There are only 4 Opa loci in meningococci (OpaA, OpaB, OpaD and OpaJ) 
and 11 Opa loci in gonococci. It is true that variants of these Opa proteins 
occur. However, as confirmed in the accompanying publication by Callaghan 
et a/. (2008), the variation is confined to specific variable regions of the Opa 
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genes, and the majority of residues in the Opa gene sequences are 
conserved (see Figure 1 of Callaghan et ai). 

I therefore confirm that a skilled person in this field would not consider the 
total number of Neisseria Opa loci to be Vast 5 , 

I note that the claims have been amended to focus on OMVs obtained from 3 
well-characterised Neisseria species - namely, N. meningitidis, N. 
gonorrhoeae and N. iactamica. The entire M meningitidis and N. 
gonorrhoeae genome sequences were in the public domain prior to the filing 
date of this application. Hence 7 a skilled person would have no difficulty in 
identifying the Opa loci of these Neisseria species or from N. iactamica using 
homology to the meningococcal or gonococcal genes. 

Furthermore, it would be a matter of routine for a skilled person to prepare 
OMVs from N. meningitidis, N. gonorrhoeae and A/, iactamica that have a 
reduced content of Opa protein that binds CEACAM1 . 

In this regard, it is very feasible to knock out 4 genes from a meningococcus 
{or 1 1 genes from a gonococcus). A skilled person would be able to knock 
out any N. meningitidis, N. gonorrhoeae or N. iactamica OpaJ protein, 
because the skilled person knows the sequence of the conserved regions of 
the OpaJ sequences. 

As discussed above, Examples 2-4 and 6 of the specification describe 
suitable conventional methods that a skilled person would be able to use, as a 
matter of routine, to produce Neisseria mutants {and hence OMVs) having 
reduced levels of hCEACAMI -reactive Opa. 

Example 4 of the specification refers to 2 papers by Cornelissen, which 
describe preparation of knock-out mutants of Neisseria (Cornelissen et a/., 
1992 and Cornelissen and Sparling, 1996 - copies enclosed). The gene that 
is 'knocked-out' in these publications is transferrin-binding protein (tbp) - 
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however, as would be appreciated by skilled person, this technique is 
applicable to any Neisseria gene. 

Another conventional technique that a skilled person would have used at the 
filing date to prepare knock-out Neisseria mutants is described in the 
accompanying publication by Li et a/., 2009 (see "Materials and Methods" 
section headed "Construction of the NMB1966 mutant"). Again, I confirm that 
this technique is applicable to knocking out any Neisseria gene. 

I declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful, false 
statements and the tike so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code, and that 
willful, false statements may jeopardize the validity of the application or any 
patent issued thereon. ^ 



Witnessed 



Signed 




Dated 
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